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INTRODUCTION 


Regular environmental reporting for Oi] Shale Tract C-b in the current 
phase called Development Monitoring consists of the following reports: 


REPORT 


Six-Month Data Reports 


Annual Report 
Development Monitoring 
of semi-annual data reports 
tion Manager - Oi] Shale. 
Report # 


Development Monitoring 
Report #1 


Development Monitoring #2 
Time Series Plots 


Development Monitoring #3 
Time Series Plots 


Development Monitoring #4 
Time Series Plots 


Development Monitoring #5 
Time Series Plots 


Development Monitoring #6 
Time Series PLots 


Date Submitted 
January 15, 1979 
July: Lose 1979 
August 15, 1979 


January 15, 1980 
February 1980 


July 15, 1980 
August 1980 


January 15, 1981 
March 31, 1981 


July 15; 198k 
August 1981 


SUBMITTAL DATE 


January 15 
July 15 


April 


was initiated in April, 1978. Following is a list 
which have been submitted to the Deputy Conserva- 


Period of Data 
April 1978 - September 1978. 
October 1978 - April 1979. 
October 1978 - April 1979. 


May 1979 - October 1979. 
May 1979 - October 1979. 


November 1979 - May 1980. 
November 1979 - May 1980. 


June 1980 - November 1980 
June 1980 - November 1980 


December 1980-April 1981 
January 1981- May 1981 


This present report, Development Monitoring Report #7, contains data from 


May 1981 through November 1981. 


The time series plots will be presented as a 


supplemental report for this reporting period, expected to follow this report 


in approximately one month. 


In order to maintain accuracy in the data base and reports, for errors 
that are found requiring corrections from previously reported data, the fol- 
lowing actions have been taken: 


1) Summary tables in this report and the C-b computerized data base 
reflect corrected data to the best of our knowledge. 


2) Cross-reference tables to data corrections and the corrected 


diurnal tables appear in this report. 


3) Cumulative correction cross-reference tables are included in this 


report. 
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PRE-EXPLORATION ENVIRONMENTAL RECON 





1.0 PRE-EXPLORATION ENVIRONMENTAL RECONNAISSANCE SURVEYS 


No environmental reconniassance surveys have been conducted during the 
development period. The results of previous surveys are contained in 
Quarterly Data Reports #1 and #3 and are summarized in Summary Reports #1 and 

a 
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TRACT PHOTOGRAPHY 











2.1 Tract Photography 


This section contains an explanation of work accomplished during the 
period of this report for: 


2-lel Surface Program 


2.1.2 Aerial Program 


Table/Figure No. Description Page No. 
Figure 2.1.1-1 Surface Photography [-7 
Figure 2.1.1-2 CIR Photography Stations 1-9 


An attempt has been made to refer to all stations by their four- 
digit computer station codes. For cross reference of these codes with 
corresponding station I D, refer to Section 4.0. 
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SURFACE 
PHOTOGRAPHY 


2.1.1 Surface Program 
Cole =CGlor 


Approximately 365° horizontal pans at the 35 photo 
points shown on Figure 2.1.1-1 were taken on July 7, 8, 9, 1981. These photos 
were developed as 35mm color slides and stored in a loose leaf notebook. 


On. tse sColor Intrared 


Color infrared 35mm photos using color film with a 
Wratten 12 filter were taken on June 9, July 15, and August 26, 1981. These 
dates correspond to the Landsat overflight dates shown in Table 2.1.1-1. CIR 
photo stations are shown on Figure 2.1.1-2 corresponding to the springs and 
seeps locations surrounding Tract C-b. Mosacis will be presented in the next 
semi-annual report. 
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TABLE 2.1.1-1 
Summer Landsat Overflights 


(Path 38, Row 32) 


1981 


1981 


May 4,22 
June 9, 27 
July 15 
August 2,20 


Springs and Seeps Color Infrared Photo Dates 


June 9 
July 15 
August 26 
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AERIAL 
PHOTOGRAPHY 





2.1.2 Aerial Program 
2cleol endsiat 


Summer 1981 overflight dates are shown on Table 
2.1.1-1 for Path 38, Row 32, which covers the general tract location. There 
were not Landsat overflights in Summer 1981 that were free of cloud cover, 
therefore no data analyses will be presented in C-b Annual Report in April 
1982. 
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2.2 Hydrology and Water Quality 


Hydrologic and water quality monitoring frequency and laboratory 
analysis requirements vary by type and location of sample collection station. 
The requirements also vary between government agencies and purposes of 
monitoring. Tract C-b monitoring requirements have been detailed in these 
documents as follows: 


DMP - Development Monitoring Plan prepared for the Oil Shale Office 
COSO)}2 


WAP - Water Augmentation Plan prepared for the State of Colorado 
Water Court, Division 5. 


NPDES - National Pollutant Discharge Elimination System monthly report 
prepared for the State of Colorado Water Quality Control Division. 


Exhibits A and B of the WAP, presented in jacket Figures 2.2.1 and 
2.2.2 provide a complete list and location of the WAP sampling sites. Station 
coordinates and four-digit computer codes for current collection stations are 
presented in Section 4.0 Data Automation. 


A summary of current and future water sampling frequency 
requirements by parameter and station type is presented in Table 2.2-1. Foot- 
notes are used to identify special requirements. 


Recompletion of Deep Wells on C-b Tract were in progress in October 
through December 1980. Figures of the recompleted wells were reported in 
Development Monitoring Report # 6 which show the zones of recompletion for 
each well string. These wells were given new computer codes depending upon 
which aquifer zone waters are monitored. Computer code WC represents the 
Uinta Zone, while WD represents Upper Parachute Creek Zone 1 (UPC)), and WE 
represents Upper Parachute Creek Zone 2 (UPCo). The UPC and UPC zones 
replaced wells which were previously classified in the Upper Aquifer zone. 


Computer code WG represents the Lower Parachute Creek Zone 3 
(LPC3) and WH represents Lower Parachute Creek Zone 4 (LPCq), these zones 
replaced wells classified in the Lower Aquifer Zone. These two digit alpha 
codes are followed by a two digit numeric code depicting each well as in 
previous reports. 


During this reporting period well levels were 
affected by two principal items: ; 

1) the Production, Service and V/E shafts were dewatered (the V/E shaft 
was later allowed to flood as of September) and 2) a reinjection test was 
conducted from March 2 thru June 20, 1981; associated reinjection pumping 
rates are shown in Figure 2.2.1-6. 


Section 2.2.3 (Supplemental Water Data) contain water levels, flows 
and time series plots of monitoring stations which are not classified in the 
following sections. Refer to Section 4.0 (Data Automation) for an updated 
list of “all monitoring stations for C=b jrack. 
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REPORTING INTERVAL CODES 


D = Daly 

Wo Weekly 

M = Monthly 

Q = Quarterly 

SA = Semi-Annual ly 
A= Annually 

R = Random 


NOTES: 


+ See Table 3.3-2 for station {dentification. 
*)Applies to all NPDES discharge points. 
Total Values 
Mie enn yela of Poesence of of] and grease only 
equire: gross alpha or gross beta increases b: 
fostly flow also at USGS station MUSI. ee eeeee ear te: 
@Applies to both C-b affilfated and non-affiliated stations. 
Ties to stations and species to be Identified 
gipplies to DMP and WAP stations. 
lies to two stations to be selected by A0SSO 


iypplies to station M2 only. | 
fo Ale) 








Applies to stations WU07 and WUST only. 
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OBSERVATION WELLS STREAM FLOW 
DEREEEUROTAG (Prefix 0930 omitted from Station No.) 


Designation Piezometric Levels Water me ea Sierra Description 
coerere Quality | Discharge | 


White River below Meeker 

Piceance Creek below Rio Blanco 
Middle Fork Stewart Gulch 
Stewart Gulch above West Fork 
West Fork Stewart Gulch, upstream 
West Fork Stewart Guichat mouth 
Sorghum Gulch, upstream 

Sorghum Gulch at mouth 
Cottonwood Gulch 

Tributary of Piceance Cr (No Name Gulch) 
Piceance Creek below Gardenhire Gulch 
Scandord Gulch, upstream 

Scandard Gulch at mouth 

Willow Creek 

Piceance Creek above Hunter Creek 
Piceance Creek below Ryan Gulch 
Piceance Creek at White River 


Yellow Creek near White River 
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Discharge Quali By 
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GENERAL NOTES 


See Exnibit A for location of monitoring stations listed onthis Exhibit 
Bute 25 Letter symbols under columns of ‘Outu Measured indicate normal frequency of measurements as follows . 
Ceenty Bell 12 © - Continuous recorder (or daily total or mean) § - semiunnually 
Union 8-1 Union Oil Co A w- weekly a ~ annually 
Getty 9-4D Getty Oil Co A/F m- monthly p - periodic or variable depending on water 
Colony 12-596 | Atlantic Richfield A/ Colony a- quarterly % ; _ quality parameters measured 
TG7l-4 TOSco A/F 3 Letter symbols under column of Measurements By have following meanings 


| A-Applicants in Case No W-3492 
Equity BS-13 Equity Oi! Co = | Via F - Federal (USGS) 


- State of Colorado (Div of Water Resources} 
O- Others (Indicoted where known) 


DP PD>D>>E bpp DD 

















An asterisk (%) following frequency symbols in columns under ©.erometme Levels” 
Indicates that the composite piezometric level is monitored 
Frequency of measurement of water levels in alluvial weils indicated under Upper Aquifer” 
+ Regordless of ownership, Applicant has the right to monitor these wells 


PRECIPITATION 


Designation Name of Station bere wMegsurements 8 
| wency 

Cb Air quality trailer 020 EXHIB! 

Cb Air quality trailer O23 

Little Hills 

Meeker 2 

Scandard Gulch on Roan Plateau 

Corral Guich 

JQS Gage 

East Fork Parachute Creek 

East Middle Fork Parachute Creek 


LIST OF STATIONS 
OF HYDROLOGIC MONITORING PROGRAM 
FOR 
Gb iRAGT 


TATDAANMPE SD 


DECEMBER 1978 











LEVELS AND 
FLOWS 





2.2.1 Levels and Flows 


~ This section presents hydrologic flows of surface streams, 
springs and seeps, and water levels in alluvial and bedrock wells and 
impoundments. Data for monitoring stations required by DMP, WAP, and NPDES 
documents are identified within each subsection. 
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2.2.1.1 Surface Streams 


This section contains daily mean discharge data for 
eight major surface water gauging stations and nine minor surface water 
gauging stations. These monitoring stations are shown on Figure 2.2.1.1-1. 
Data presented cover 1981 water year, October 1980 through September 1981. 
The following table lists stations and the pages which summarize the data. 


WABLE 22a 11 


Surface Water Gauging Stations 
Discharge Data 


STATION CODE PAGE # 
09306007* WUO7 T-29 
09306015 WU15 T-31 
09306022* WU22 1-33 
09306025 WU25 I-35 
09306028 WU28 [-37 
09306033 WU33 I-39 
09306036 WU36 I-41 
09306039 WU39 I-43 
09306042 WU42 I-45 
09306045 WU45 [-47 
09306050 WU50 T-49 
09306052 WU52 T-51 
09306058* WU58 I-53 
09306061* WU61 I-55 


Following monitoring stations are major gauging stations and 
data are not available for daily discharge. 


09304800 
09306200 
09306222 
09306255 


* Major Gauging Stations 
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2.2.1.2 Springs and Seeps 


This section contains flow and field measurement 
data for springs and seeps monitored under the Development Monitoring Plan 
(DMP) and the Water Augmentation Plan (WAP). 


Ten springs and one seep monitored in the vicinity 
of Tract C-b are shown on Figure 2.2.1.2-1. Data consisting of flow, 
temperature, pH dissolved oxygen, and specific conductance for these 
monitoring stations are presented in Table 2.2.1.2-1. 


Sixteen additional springs monitored around the 
outer boundaries of Tract C-b are shown on Figure 2.2-1 (jacket map). Flow 
data for these stations are presented in Table 2.2.1.2-2. Sampling of these 
springs were discontinued in October by the State of Colorado. An attempt is 
being made to contract with USGS to take over the sampling. 


Monitoring stations in this section are referenced 


by a four digit computer station code. For additional information on these 
codes refer to Section 4.0 (Data Automation). 
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Water level and field measurement data for alluvial 
wells on Tract C-b are presented in Table 2.2.1.3-1. Location of these wells 
are shown in Figure 2.2.1.3-1. 


Plots of alluvial wells monitoring water levels are 
presented in this section; for reference see Table 2.2.1.3-2. 


Stevens Recorder instrumentation for monitoring 
continuous water levels are operating at ten alluvial wells. Table 2.2.1.3-3 
lists these wells witn corresponding computer codes. 


An attempt has been made to refer to all stations by 
their four-digit computer station codes.. .For additional information on these 
codes refer to Section 4.0. 
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WABLE 2-2 51.3=2 
PLOTS OF WATER LEVELS IN ALLUVIAL WELLS 
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CB-TRACT 


STEVENS RECORDER WATER PEVELS FOR ALEUVIAL WEELS © . 


FOR SAMPLE DATE SHOWN 








WELL ID = FT FROM*GROUND LEVEL 


6386.98 
6387.32 


wll pie Toyo Lae 


6387.76 
6387.89 


pelsojisite iy US ee as 


6388.12 
6387.83 


MEI Ta tt 


6367.71 
6387.65 


6387.53 


6387.47 
6387.40 


638 tes3 


6387.24 
6387.21 
6387.21 
6387.27 
6387.33 


6S BMesS 


6387.33 
6387.31 
6387.28 
6387.25 
6387.23 
630% 11 
6387.10 
63A7%.11 


(6387.14 


4387.24 
6387.28 


“6380.28 


6387.06 | 


6387.26 
6387.23 


6387.03 
6387 oi 
6387 «15 
6387.85 
6387.84 
4387.68 
6337 665 
6387.63 
6387.61 
6387.58 


6493646 
6493.46 


6493.46 - 


6493.46 
6493446 
6493245 
6493.45 
6493.45 


6493645. 2) 


6493.45 
6493.44 


ak) 36693643 


4493.43 
6493242 
6493.39 
6493.39 
6493.39 


— 6493.39 


6493.38 
6493.38 


6493032 


6493.05 
6493.09 


6493.99 


6493.09 
6493.09 
6493.09 
6493.08 
6493.07 
6493.06 
6493.06 
6493.95 
6493.93 
6493.93 
6493.03 


6493.02 


6493.91 
6493.91 


6492.99 | 


6492.98 
6492.98 
6493.25 
6493.25 
6493.24 
6493.23 
6493.23 


DEPTH 


WA09_ 


0) 


—I-1]05 



































6441.10 
6440.71 
6440071 
B4400T 1 
6440.71 





STEVENS RECORDER WATER LEVELS FOR ALLUVIAL WELLS 





CB=-TRACT 





FOR SAMPLE DATE SHOWN 








L 








WELL ID - FT FROM GROUND LEVEL te 
wK' © Pain eres! WANDS. 05) gi Ae) 5 WAS Sleek 
DEPTH DEPTH DEPTH DEPTH 
YR MOFPDY (FT) (FT) (FT) (FT) 
81 6 16 6387.53 6493.21 6440.71 
ly 6387 «44 6493.21 6440.71 
(18 6387.24 6493.21 Sher.) nee ee ee A ek an 
19 6387.22 6493.17 6441.46 
20 © 6387.22 6493.15 6441.85 
? UES Ae 638728 6493.14 A Lie t6442 619 oy es ee ee 
22 6387.32 6493.14 6442.35 
23 6387.35 6493.11 6442.44 
24 6387.36 6493.10 Ss OR GAS 2 ag Pe ths ee 
25 6387.34 6493.98 6442.75 
26 6387.33 6493.96 6442.89 
SAT. GICs 6493.95 ie is 6442.96 ans 
28 6387.31 6493.94 6442.75 
29 6387.25 6493.04 
39 6387.22 649 3.02.) se! a 3 ee 
7 1 6387.22 6493.91 
2 #@3Bir~ees 6493.00 
a9 26598 1.240 6 EO? ¢ 99 ree eee geal, PEM ote 
4 6387.59 6492.97 
5S 6387.79 6497.96 
‘a 6 6387.95 ne OE 926 944 oper eae Be ea aly _ «ss 
‘< 7 6388'.09 6492,92 | 
8 6387.98 6492.92 
9 6387.97 6492692 = es). te ee Se OG Oa Soe ae ae 
19 6386.59 6491.72 6439.33 
11 6386.56 6491.72 6439.33 
12 6386.51 6491.72 x WOGSOe ga. va 
13 6386.51 6491.72 6439.34 
14 6386.51 6491.72 6637.84 6439.41] 
15 6386.63 6491.72 | 6637-84 6439.44 > 
16 6386.63 6491.72 6637.84 6439.46 
17 6386.58 6491.71 6637.84 6439.47 
18 6386.36 hs Pa AB6637 84 6439.55. i R 
19 6386.30 6637.34 6439.55 
20 6386.23 6637.84 
21 6386.18 r 6637.84 Cee 8 a . 
22 6386.15 6637.84 
23° 6386.12 6637.84 
24 6386.08 6637.84 
25 6386.05 6637.84 
26 6386.93 6637.84 
27 6386.02 6637.84 
28 6386.01 6637.84 
29 6386.00 6637.84 
30 6386.00 6637.84 
31166385 .98 6637.84 pe 


-106 : 2 re 


STFVENS 


_ CB- TRACT 


RECORDER WATER LEVELS FOR ALLUVIAL WELLS 
FOR SAMPLE DATE SHOWN 


WELL TD = FT PROM GROUND REVEL 
WANA 


Cet 


DEPTH 


see eee eee wwe Oe 2 2 Sera sw ZO 2 OBZ eT 28 8 we eS Sw S&S SS SS © oe OF OF ee ee Se Ee ee oe ee ne OP am Re es Te ee 


| 


ODmNnUFWNeH 





YR ™Oq 
81 8 
9 


6385.97 
6385697 
6386.07 
6386.22 
6386.32 
6386.37 
6386.40 
4386.48 
6386.50 
6386.50 
6386.59 
6386.50 
6387.20 
6387.19 


6387.18 


6387.18 
6385.66 
6385.62 
6385.61 
6385.59 

6385.57 
6385.55 
6385.51 
6385.51 


6385.51 


6385.50 


6385.49 


6385.49 
6385.49 
6385.49 
6385.50 
6385.49 
6385.48 
6385.39 
6385.11 
6385605 
6385.05 
6385.05 
6385.07 
GSAS he 
6385.14 
638 5.0e2 
6385.30 
6355.35 
6385.38 
6385.40 





6492.23 


6492.23 
6492.23 


7649 e623 


6492.23 
6492.24 


6492.24 | 


6492.24 
6492.24 


6492.74 


6492.74 
6492.24 


6492.24 


6492.26 
6492.26 


6492.21. 


6492.28 
6492.28 
6492.28 
6492.30 
6492.30 
6492.20 
6492.31 
6492.32 
6492.32 
6492.34 
6492.34 
6492.34 
6492.35 
6492.36 
6492.36 
6492.36 
6492.38 


6492.38 


6492.38 


2 6638.79 


6638.79 








6441.54 
6441.58 





6441.24 














6440.65 





_ Melee Oy i Pee sen SCR RN eins Asal Sees 
STEVENS RECORDER WATER LEVELS FOR ALLUVIAL WELLS 
FOR SAMPLE DATE 





SHOWN 





WELL ID = FT FROM: GROUND, LEVEL 


2 SP eA OS 





eee CE A 


DNDN FWNY 


goes 
19 
11 
alia 
3 
14 
15 
16 
NT 
pate} 
19 
20 
en 
ae 
23 
24 
25 
26 
Qt. 
28 
29 
39 
3 


6385.42 
6385.45 


16385563. 


6385.62 
4385.61 
6385.61 
6385.58 
6385.58 
6385.57 
6385.56 
6385.56 


6385.56 


6385.56 
6395.56 


_ 6385.64 


6385.67 
6385.70 


$698 5.6 fe 


6385.72 
6385.73 


563585 .73 


6385.73 
S33856:73 
6385.73 
6385.73 
6385.73 
46335\.74 
6385.74 
6385.74 
6385.74 
64385). 7:2 
6385.72 
6385 e.0e 
638 'Sief3 
6385.73 
6385.74 
4385.74 
6385.74 
6385.74 
63:954.76 
6385.25 
6385.26 
6385.32 
G38 56359 
638 535 
6385.35 


6492.38 
6492.23 


s 116492.23 


6492.23 
6492.23 


6492.22 


6492.22 
6492.22 
6492.22 
6492.21 
6492.21 


pM oS" Wear ayes | 


6492.01 
6492.21 


LOEB 221 


6492.2) 
6492.21 


Jie EGA Ae A. 


6492.12 
6492.12 


2t6692 012 


6492.12 
6492.12 


_856492,12 


6492.12 
6492.12 


6492.12 


6492.12 
6492.12 


mt 4.9/2 «lie 


6492.12 
6492.12 


__ 6492.12 


6491.99 
6492.03 
6492.93 
6492.03 
6492.93 
6492.93 
6492.03 
6492.93 
6492.03 
6492.93 
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2.2.1.4 Upper Aquifer Wells 


Water levels for Upper Aquifer Wells for this re- 
porting period are presented in Table 2.2.1.4-1. The deep well monitoring 
network is presented in Section 2.2.1.4, Figure 2.2.1.4-1. 


In wells required under the Water Augmentation Plan 
(WAP), levels data are presented in Table 2.2.1.4-2. Regarding well WX74, no 
data were available; WX75 has been substituted and data are included in Table 
2.2.1.4-2. These wells are located on Exhibit A (Figure 2.2-1 jacket map). 


Tables 2.2.1.4-3 and 2.2.1.4-4 present well levels 
data for wells which were recompleted in 1980. These tables separate the 
bedrock well stations by classifications of UPC, and UPC>. 


Plots of WAP upper aquifer well levels are presented 
in this section; to reference these plots see Table 2.2.1.4-5. Plots for 
Deep Bedrock well levels monitored on and around C-b tract are presented in 
Table 2.2.1.4-6 with corresponding page number for each well. 


Stevens Recorder instrumentation for monitoring con- 
tinuous water levels are operating at five upper aquifer well stations. Table 
2.2.1.4-7 lists these wells and corresponding computer codes. 


During this reporting period well levels were 
affected by two principal items: 

1) the Production, Service and V/E shafts were dewatered (the V/E shaft 
was later allowed to flood as of September) and 2) a reinjection test was 
conducted from March 2 thru June 20, 1981; associated reinjection pumping 
rates are shown in Figure 2.2.1-6. 


Daily levels data are presented in table form of 
Upper Aquifer, UPC, and UPC> wells are reported in Section 2.2.1.6. 
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2.2.1.5 Lower Aquifer Wells 


Water levels of Lower Aquifer Wells for this 
reporting period are presented in Table 2.2.1.5-1. The deep well monitoring 
network is presented in Section 2.2.1.4, Figure 2.2.1.4-1. 


Levels data are presented in Table 2.2.1.5-2 for 
fourteen Lower Aquifer monitoring wells. These wells are required by the 
Water Augmentation Plan (WAP). 


Water levels for Lower Piceance Creek (LPC) under- 
ground aquifer levels of C-b Tract wells are presented in Table 2.2.1.5-3. 


Plots of WAP lower aquifer well levels are presented 
in this section; to reference these plots see Table 2.2.1.5-4. Time Series 
plots of water levels for bedrock wells monitoring Lower Piceance Creek Zones 
are listed by station with corresponding page number in Table 2.2.1.5-5. 


Stevens Recorder instrumentation for monitoring 
continuous water levels are operating at station WG12, refer to Table 
2.2.1.5-6 for daily values. 


Daily levels data presented in table form of Lower 
Aquifer. BPCamand EPC, wel Isy-awe trepot ted mini sect one 2a2- lune 
(Impoundments/Land Application/Reinjection/Discharge). 
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TABLE 2.2.1.5-4 


PLOTS OF WAP LEVELS IN LOWER 
AQUIFER WELLS 


Well No. Computer Code Page No. 
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TABLES 2).2.125-5 


TIME SERIES PLOTS OF WELL LEVELS 
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2.2.1.6 Impoundments/Discharges/NPDES/Reinjection 


Flow data for this reporting period are presented 
with the water quality tables in Section 2.2.2.6 in Tables 2.2.2.6-1 (weekly), 
2.2.2.6-2 (monthly) and 2.2.2.6-3 (semi-annual) for the A/B discharge point 
(WN40). 


Water Level results of C-b wells monitored during 
re-injection and V/E Shaft recovery are presented in this section. Time 
series of pumping rates at the reinjection well (WII8) are presented in Figure 
2.2.1.6-1. Location of this well can be found on Exhibit C (Figure 2.2-3). 
The following tables present data for each aquifer formation monitored: 


Page No. 
hablew2. 276-1 Uintah Formation Zone 1-215 
Mable 2-2.156-2 Seepage Wells 1-216 
Table 2.2.1.6-3 Upper Parachute Creek 1 I-217 
Table 2.2.1.6-4 Upper Parachute Creek 2 I-221 
Table 2.2.1.6-5 Lower Parachute Creek 1-223 


Continuous monitoring of water discharged at C-b 
Tract is required by the NPDES permit. These data are reported monthly to the 
State of Colorado. Table 2.2.1.6-6 references these monthly reports, January 
1981 through September 1981, and the corresponding page number. 
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February 1981 
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WATER DISCHARGE - MONTH OF JANUARY 1981 
1/1/81 - 1/31/81 (Continuous Discharge) 
PICEANCE CREEK FLOW 


Hunter Creek Station No Name Station 
Maximum: 18,816 gpm 9,139 gpm 
Minimum: 3,696 gpm 3,911 gpm 
Average: 5,824 gpm 6,317 gpm 


Maximum Discharge Flow: 1,389 gpm 
Average Discharge Flow: 1,304 apm 
Total Discharge: 58,200,000 gallons. 


1731/81 Pond A: 1,400,000 gallons 
Pond B: 1,500,000 gallons 
Pond C: Empty 


Total pumped to Pond C: None 


Total used to sprinkle: None 
Sulfuric Acid used: 7,746 gallons 
Flocculant used: 124 gallons 
Pond water pumped to 

P/S Gland Seal: 5,604,460 gallons 
Pond water pumped to 

V/E Gland Seal: 7,262,330 gallons 
Water pumped from 

PS. Shaft: 26,046,127 gallons 
Water pumped from 

V/Eeshatt 47,118,100 gallons 


Water Hauled (gallons) 


From To 







Creek Wel] Construction 
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Weekly Discharge Samples 


Date pH TS25. PPM Fluoride ppm eee 
Eee Ve : ae CENTRAL Riccnas 
Vat 82a See FED 9 19 

oi | ite 
UPI ols ).8 Oa) Ao ich e) hb a MME My tee ts 1) Ni | poco te eS — 
CG; Baker 


eee (oi 
So Es. Stringer 
C. B. Central Records 
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PICEANCE CREEK FLOW 


Maximum: 
Minimum: 
Average: 


Maximum Discharge Flow: 
Average Discharge Flow: 
Total Discharge: 


2/28/81 Pond A: 
Pond B: 


Pond C: 


Total pumped to Pond C: 
Total used to sprinkle: 
Sulfuric Acid used: 
Flocculant used: 
Pond water pumped to 
P/S Gland Seal: 
Pond water pumped to 
V/E Gland Seal: 
Water pumped from 
PY Se Shaft 
Water pumped from 
V/E Shaft: 


Water Hauled (Gallons) 


FROM 
Creek Well. Ponds 


{Continuous Uischarge) 


Hunter Creek Station 


22,848 gpm 
2,173 gpm 
8,960 gpm 


1,368 gpm 
1,067 gpm 
43,030,000 gallons 


1,400,000 gallons 
1,400,000 gallons 
1,300,000 gallons 


7,345,860 gallons 


None 
5,768 gallons 
112 gallons 


S26h15755 gallons 


5,709,730 gallons 


23,141,400 gallons 


43,730,400 gallons 


Dust Control 


No Name Station 


2807] MAR 


7,392 gpm 
3,180 gpm 
5,421 gpm 


t- b Protect 


CENTRAL L nRECORCS 


Ra Ane 
G 1931 


Construction 





Weekly Discharge Samples 
Date 


2/04/81 
2/11/81 
2/18/81 
2/25/61 


JWJ/mdb (3/05/81 
MGs Eoabasbaker 


nee 2 Se ocR Inger 


RES Lee ‘Bs Central Records 


PRA Salita we 


Brn a 


SALT, DR ig it Roth fond ee Ra RN NSN AE ED 
ee ee ‘ 


Se ne ne Il ee te ly ED Saye me ira SA Bh dee A ee re 


SSeS, Oe Coe Pi OL PEELE LW oy Pipe hn ote 2 Soke OP ie eden Ye ats 
REG cee eter ois SPUN we: Pe ne eS 
< Petoe ho 


we 4 


72,500 


13,800 


Fluoride ppm 


1825 
ed 
18.4 
20.9 


by ae 


C 


Idb 


Deere 


PICEANCE CREEK FLoy 
. oo Se 


Maximum: 
inimum: 
Average: 


Maximum Discharge Flow: 
sVerage. Discharge Flow: 
iSc arge: 


Tota] Pumped to Pond ¢: 
Tota] uSed to Sprinkle: 
Sulfuric Acid used: 
locculant uSed: 
Ond water Pumped to 
P/S Gland Seal: 
Pond water Pumped to 
V/E Gland Sea]: 
Water Pumped from 
P/S Shaft: 
ater Pumped From 
V/E Shaft: 
Water Reinjected- 


Water Hauled (Gallons) 


Weekly Discharge Samples 
Date 


3/04/81 


Ce OE, 1B. Baker 
Sauls Stringer 
©. 1B, Centra] Records 


DRL TEIN Na puso Lh 7 ee CRT DORE pA, PAETAC tee, wr 
ALOT I EEN pore ie IE Pp SFE Ti ate EAL 


i eee) Per 
Baas. pe here eg a 


(Continuous Discharge) 


Hunter Creek Station 


8,460 cpm 
EONS GPM 
2,723 GPM 


1,45] GPM 
754 GPM 
33,670,000 Gallons 


1,400,000 Gallons 
1,500,009 Gallons 
1,200,000 Gallons 


17,762,509 Gallons 
None 


7,622 Gallons 
124 Gallons 


5,481,395 Gallons 
6,236,630 Gallons 
28,436,000 Gallons 


33,442 380 Gallons 
6,238,400 Gallons 


No Name Station 
eon 


10,215 GPM 
4,028 GpM 
9,850 Gpy 


C4 Project 


pH TESAS:. ppm 
6.9 7.5 
/Axa| Sees 
6.4 7.8 
769 8.0 


Bet on ae 





Fluoride m 
———T de ppm 


N6 
lie 
17.54 
18] 





— 
~ 


re 


WATER DISCHARGE - MONTH OF 


(.- 


PICEANCE CREEK FLOW 


Maximum: 
Minimum: 
Average: 


Maximum Discharge Flow: 
Average Discharge Flow: 


Total Discharge: 


( Pond A: 
On last day of( Pond B: 
month ( Pond C: 


Total pumped to Pond C: 
Total used to sprinkle: 


Sulfuric Acid used: 

Flocculant used: 

Pond water pumped to 
P/S Gland Seal: 

Pond water pumped to 
V/E Gland Seal: 

Water pumped from 
PY S)-Siainee 

Water pumped from 
V/E Shaft: 

Water Reinjected: 


Water 


(Continuous Discharge) 


— 


Hunter Creek Station 


11,430 
< 174 
2,856 


q29 
583 
25,200,000 


1,600,000 
1,500,000 
1,300,000 


: 


21,492,250 
NONE 

4,326 

120 

5,228,060 

~ 6,189,290 

21,859,200 


36,943,520 
MaZz5Se 196 


Hauled (Gallons) 







FROM 
Creek Wel] 








Tia en ae 


265.850 1270000 | 375600 35,060 {140,000 | 295,500 


Weekly Discharge Samples 


Date 


4/01/81 
4/08/81 
4/15/81 
4/22/8]) 
4/29/8]) 


_JWd/mdb (May 4, 1981) 
2=G:/1E. B. Baker 


Sae§. LL Stringer 


ae ae KS 


1-223 


me eeG. <B. Central Records ee | 


TO 


Apri | 


(Ge 


» I9ot 


No Name Station 


14,085 
13224 
4,230 


4 


C-b Proiect 


D-- 
NRO Bonet 
iis ath tae nH 


Rec'd MAY 5 198} 






Construction 


27,490 


Dust Control 





T.S.S. ppm Fluoride ppm 
8.9 18.1 
9.0 18.0 
line 16.5 
43.4 hee4 
10.8 18.9 


WATER DISCHARGE - MONTH OF MAY... 1981 


(Continuous Discharge) 


PICEANCE CREEK FLOW 





4 
Hunter Creek Station No Name Station 
Maximum: 11,641 GPM 9,262 GPM 
Minimum: 1,750 GPM 1,861 GPM 
Average: 5,902 GPM 4,063 GPM 
Maximum Discharge Flow: 1,494 GPM Pond A: 1,700,000 Gallons 
Average Discharge Flow: 1,109 GPM Pond B: 1,500,000 Gallons 
Total Discharge: 49,505,760 Gallons Pond C: ~ 1,300,000 Gallons 
Injection Chemical Used: 70 Gallons 
Total Pumped to Pond C: Pell SOr 700) ‘Gaililions 
Total Used to Sprinkle: None 
Sulfuric Acid Used: 5,562 Gallons 
Flocculant Used: 155 Gallons 
Pond Water Pumped to P/S Gland Seal: 5,574,570 Gallons 
Pond Water Pumped to V/E Gland Seal: 6,416,700 Gallons 
Water Pumped from P/S Shaft: 26,784,000 Gallons 
Water Pumped from V/E Shaft: 45,964,200 Gallons 
Water Reinjected: 2,735,808 Gallons C-5 Project 
Total Sewage Treated: 1415000) Gallons), eee ¥ a EA 
(10%) Chlorine Used for Sewage: 80 Gallons “Geis MECORDS 
: 7 4 Dn Na < 
Reed JUN 3 193i 
mi 
RE (hey eect DEN EE ees 
ater Hauled (Gallons) 
FROM 
31,000 , 
Weekly Discharge Samples 
Date pH T.S.S. (ppm) Fluoride ppm 
5/06/81 Wale sas Wie S 
5/14/81 ; oma 18.0 [sis 2 
5/20/81 Se les . Tos 19.6 
5/27/8) See 5 ao 18.4 
Weekly Sewage Test 
Date pH 1. S.S.apm) Chlorine Residual (ppm) 
5/05/81 8.0 ly 0.4 
5/14/81 8.1 44 Key) @ 
5/22/8) 8.4 8 1G 
5/27/81 8.2 8 0.3 rs he 
JWJ/mdb (6/2/81) : 
Co. Ee We Bisel: W. Wells 


Sb. «Stringer C. B. Central Records 


a ee aee hemes A ne mete ee a oe 


WATER DISCHARGE - MONTH OF JUNE, 1981 Correction to report 
ran Cage ; ees sent out 7/6/81 
(Continuous Discharge) 


PICEANCE CREEK FLOW 


Hunter Creek Station No Name Station 

Maximum: 8,190 18,000 

Minimum: 450 ist As 

Average: 2,182 Bao 

Maximum Discharge Flow: 1,150 Pond A: 1,600,000) On last 

Average Discharge Flow: 745 Pond B: 1,500,000) day of 
_ Total Discharge: 32,184,000 Pond C: 1,300,000) month. 

Injection Chemical Used: 120 gallons 

Total Pumped to Pond C: 31,937,500 

Total Used to Sprinkle: 8,424,000 

Sulfuric Acid Used: 1,400 gallons 

Flocculant Used: 120 Se oe 

Pond Water Pumped to P/S Gland Seal: 4,876,700 C-b Project : 

Pond Water Pumped to V/E Gland Seal: 4,806,950 = ECORD 

Water Pumped from P/S Shaft: 21,083,460... CENTRAL Bee 

Water Pumped from V/E Shaft: 31,346,010 Rec'd JUL 13 198) 

Water Reinjected: 12,600,000 

Total Sewage Treated: 142,000 gallons mir 

(10%) Chlorine Used for Sewage: 15 gallons FILE SC HEL Als uc 0 ae 

Coherex used: 1,500 gallons 


ater Hauled (Gallons) 
FROM 


Creek Well LG ap a Dust Control Construction 





322,000 481,200} 48,400 61,000} 121,500 540,000 32,300 


Weekly Discharge Samples 





Date pH T.S.S. (ppm) ' Fluoride m 
6/03/81 8.68 10 - 73 
6/10/81 Sa 14 172.5 
6/17/81 9.0 9.4 16.8 
6/24/8]) 8.91 “ 4.5 2le0 


Weekly Sewage Test 


Date pH T.S.S. (ppm) Chlorine Residual m 
6/03/81 8.09 32 0.4 
6/10/81 8.06 2 0.4 
6/17/81 B25 10 he5 
6/24/81 8.23 9 Ae 


JWJ/mdb (7/9/81) 
e: -E. Be Baker G Ullinskey 
S. L. Stringer “Woo Wells I-e3] 
C.°B.Central Records 


WATER DISCHARGE - MONTH OF Julyus 5 9S 
Se (Continuous Discharge) Ce 


PICEANCE CREEK FLOW 


« 

Hunter Creek Station No Name Station 
Maximum: 7,034 GPM 4,010 GPM 
Minimum: 3,696 GPM 2,240 GPM 
Average: 5,600 GPM 3,494 GPM 
Maximum Discharge Flow: 1,494 GPM Pond A: 1,700,000 Gallons 
Average Discharge Flow: 739 GPM Pond B: 1,500,000 Gallons 
Total Discharge: 32,999,599 Gallons Pond=¢: 1,300,000 Gallons 
Injection Chemical Used: 0 Gallons 
Total Pumped to Pond C: 27,989,000 Gallons es eee 
Total Used to Sprinkle: 15,127,200 Gallons ENG NPIS SP 08 
Sulfuric Acid Used: 1,648 Gallons CENTRAL RECORDS 
Flocculant Used: 130 Gallons e P as 
Pond Water Pumped to P/S Gland Seal: 5,182,740 Gallons nef AUG is 198] 
Pond Water Pumped to V/E Gland Seal: 5,172,640 Gallons 
Water Pumped from P/S Shaft: 24,315,460 Gallons eee 
Water Pumped from V/E Shaft: 45,987,030 Gallons A en tnt enna eee nnee nen nets ae 
Water Reinjected: 1,672,960 Gallons 
Total Sewage Treated: 140,140 Gallons 
(10%) Chlorine Used for Sewage: 5 Gallons 
Dust Control Chemical: 5,000 Gallons (Coherex) « 

4,000 Gallons (Nalco Dus-Ban 8806) 












ater Hauled (Gallons) 


FROM 












TO 
ae arse | 





Creek Well 14 Ponds V/E Dust Control Construction 
342,000 | 1,526,500 42,900 |195,800 90,500 346,000 1,193,300 
Weekly Discharge Samples 
Date pH T.S.S. (ppm) Fluoride m) 
7/01/81 8.74 624 18.2 
7/08/81 sy bd 23.4 18.4 
7/15/81 8.92 . 4.5 17.9 
TI 22/8) 8.36 6.8 Instrument Failure 
7129/8 8.66 4.1 Instrument Failure 
Weekly Sewage Test 
Date pH (ese Bods PPM Fecal Coliform Chlorine Residual PPM 
7/07/81 8.23 8 31 mar See ee 
TI V57S1 8.19 22. 1] 0 .6 
TI COLON 8.02 18 2 0 2.5 « 
7/29/81 8.23 18 19 ] .6 


JWJ/mdb (8/6/81) 
CES Baebaken 
$.E. Stringer: 
C. B. Central Records 


G. Ullinskey 


W. Wells 


WATER DISCHARGE - MONTH OF AUGUST, 1981 


Gs (Continuous Discharge) Ce | H 
® PICEANCE CREEK FLOW 
Hunter Creek Station No Name Station . 

Maximum: 11,405 GPM ~ 4,849 GPM 
Minimum: 3,363 GPM 1,572 GPM 
Average: 7,319 GPM 3,269 GPM 
Maximum Discharge Flow: 1,520 GPM Pond A: 1,500,000 
Average Discharge Flow: 942 GPM aN, Pond ube) £3500,000 

_ Total Discharge: 42,040,000 Gallons . Pond) C201, 000,000 
Injection Chemical Used: 0 
Total Pumped to Pond C: 26,060,590 Gallons 
Total Used to Sprinkle: 14,544,000 Gallons C-55 Project 

- Sulfuric Acid Used: 4,655 Gallons = ees 
Flocculant Used: 124 Gallons CENTRAL RECORDS 
Pond Water Pumped to P/S Gland Seal: 4,849,580 Gallons Rec’d SE 9 409 
Pond Water Pumped to V/E Gland Seal: 5,334,410 Gallons eb Oc 3 Wel 
Water Pumped from P/S Shaft: * 23,495,340 Gallons 
Water Pumped from V/E Shaft: 45,432,120 Gallons =e 
Water Reinjected: 321,730 Gallons Fd Se tence neem 
Total Sewage Treated: 56,350 Gallons 
(10%) Chlorine Used for Sewage: 15 Gallons 

® Dust Control Chemical: | 1,200 Gallons of Dust Guard 


ater Hauled (Gal Tons) 
FROM 


Creek Well V/E 


259,000 {1,684,000 33,000 93,200.) 120,000 


Weekly Discharge Samples 














Construction 


1,416,012 


ee ee Control 











268 ,800 








Date pH ie S25 JCP pm Fluoride (ppm) 

8/05/81 8.76 9.6 ; He 

8/12/81 8.87 9.8 Lew! 

8/19/81 - Ti3k Br lye 

8/26/81 7255 * AS es 

Weekly Sewage Test 
Date ; 
pH WeSiSe BODs PPM Fecal Coliform Chlorine Residual PPM 

8/04/81 8.43 25 23 0 0.6 

8/13/81 8.25 14 18 0 0.6 
] 8/19/8i Sale 10 23 0 0.2 

8/25/81 7.95 12 . 1] 200 0.4 
as seat aia JWd/mdb (9/1/81) : : \ if : ve : sae os ¥ 
nae! meres Bo Bo Baker jo ac. ~G. Ullinskey ae hake Be hehe VR Sate, St hag fee ON os 
Ae: mows. L. Stringer 2a]. casteeW. Wel 1S: “seeiccus aie reenpeeR ya Ss Sor ey Grea 





AEN: pees Ce ‘B. Central Records. ae iiMiog epee eee Csbee tee en eet, Ss 


* eS ‘ 5 ea ee eee Sh Sak 
SENT OR San ire Sa me coesia ote oie me Tet afta ay RS GN SS Ae A eR ene a Aes Se marth ria et: SK i A OD tate ae a TREE et PY 


WATER DISCHARGE - MONTH OF September , 1981 1981 





es (Continuous Discharge) Shee Y 
PICEANCE CREEK FLOW: Hunter Creek Station No Name Station 
Maximum: : - 5,448 GPM 4,472 GPM 
Minimum: 2,202 GPM 1,997 GPM @e@ 
Average: 3,400 GPM 1,929 GPM 
Maximum Discharge Flow: 1,529 GPM Pond A: 1,200,000 Gallons 
Average Discharge Flow: 293 GPM Pond B: 1,500,000 Gallons 
Total Discharge : 12,657,600 Gallons Pond C: 1,500,000 Gallons 
Injection Chemical Used Oke 
Total Pumped to Pond C : 11,647,260 Gallons 
Total Used to Sprinkle : 1,641,600 Gallons 
Sulfuric Acid-Used : 1,386 Gallons 
-Flocculent Used : 120 Gallons 
Pond Water Pumped to P/S Gland Seal: 3,303,650 Gallons 
Pond Water Pumped to V/E Gland Seal: 312,050 Gallons (Shutoff 9/3/81) 
Water Pumped from P/S Shaft : 23,996,580 Gallons 
Water Pumped from V/E Shaft : 2,364,500 Gallons (Shutoff 9/3/81) 
Water Reinjected : 4,540,770 Gallons 
Total Sewage Treated : 29,411 Gallons 
(10%) Chlorine Used for Sewage : 10 Gallons : 
Dust Control Chemical : 0 
Dog Food Used in Sewer Plant : 267 Pounds 

Gets t aon cerers 

Water Hauled (Gallons) (OCs lugel Me Blsiseiasp 













To 
Pe ones bee ee ee Dust Control 


510,000 4,800 110, 600 }148,500 298 ,000 


Weekly Discharge Samples 


Creek Wel] 





290,000 


Date pH TAS hSee( ppm) Fluoride (ppm) : 
9/02/81 8.02 25a 18.9 
9/09/81 7.68 Cao 18.8 
9/16/81 7.84 54 Eye Oe G 


9/23/81 - No Discharge 9/30/81 - No Discharge 
Weekly Sewage Test 


Date 2 olal TESS Bods PPM Fecal Coliform Chlorine Residual PPM 
9/02/81 8.03 16 5 11 1.0 
9/09/81 8.10 22 Ws) 0 1.0 
9/15/81 8.20 10 20 0 0 
9/23/81 128 8 10 0 Sie Ae) 
JWd/mdb (10/1/81) } ‘ a 
C7 aE, Be ABaker! Sa oat 7 We eee Af cope ft Lia be FSS 
Si, i toc Mnger, y, gf) Z ei aye tc’, 
G. Ul linskey ; Oe ak Oy AR ea wy ee 


W. Wells — 
_ C. B. Central Records oe [=23% fish gt heay 
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SHALE DUMPS 





2.2.1.7 Shale Dumps 


Leachate data were collected from the lysimeters 
during 1981 are presented in Table 2.2.1-7-1. The leachates may be initiated 
from precipitation percolating (leaching) through the raw shale to the 
collectors. 


Table 2.2.1.7-2 presents field measurement (pH, DO, 
conductivity and temperature) data collected at the lysimeters. 


Included in this section is the First Annual Progress Report 
entitled "Field Leaching Study of Raw Mined 0i1 Shale" for reporting period 
April 1, 1980 through May 31, 1981. This report summarized lysimeter 
construction and data collected during the above report period. 


[=235 


DAY 


TABLE} 22220 = 1 


C-b Shale Tract Precipitation Measurements In .01 Inch 
For _Leachale Shale Pile 
© 














LYSIMETER CHECK - FIELD MEASUREMENTS 
AT C-b TRACT LEACHALE SHALE PILE 


April 1981 
May 1981 

June 1981 
July 1981 
August 1981 
October 1981 
November 1981 


WABLE 252~157=2 


Page No. 


I-238 
T-239 
1-241 
T-242 
1-244 
1-245 
T-247 
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*(Volume of leachate collected) 
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C.s. TRACT 


ee] 
cO 
= 
(90) 
N 
—— 
™ 


Date: 


COMMENTS 


Tine: 


Observer: 


Date: 


Time: 


Observer 


Gq 
OF 
= 
a = 
oO “~~ 
Oss: 
: 
B ° 
= 
ee Yoo WU 
aise 
dO 
AHO 


I~-243 


Volume (mf) 
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INTRODUCTION 


In a previous study, the leaching characteristics of raw oil shale were 
investigated under laboratory conditions. The objectives of the current pro- 
ject include the determination of the chemical characteristics of leachate 
generated from raw shale in the field. The quantity of leachate produced 1s 
also of primary interest. The results from the field tests will be compared 
with the laboratory results from the previous study to assist in defining the 
importance of such factors as percolation rates (resident times), wetting and 
drying cycles, and other weathering agents. 

The project was officially initiated on April 1, 1980 and was conceived 
as a cooperative project among Colorado State University, U.S. Environmental 
Protection Agency, the Area Oil Shale Office, and the Rio Blanco Oil Shale 
Company. All field installations were to be located on federal lease tract 
C-a. Subsequently, the scope of work was broadened to include a similar 
installation at federal lease tract C-b in cooperation with the Occidental 0il 
Shale Company. 

This report describes the progress for the first year of the project. 


This report is being distributed to all cooperators in the project. 


CONSTRUCTION 

The collection system installed at C-a includes 3 collectors buried 
beneath raw shale at depths of 5, 10 and 15 ft. Each collector consists of a 
10 £t by 10 £€ square (933000 EO) of impervious material, contoured so that 
the percolation intercepted is conducted to a drain pipe located near the 
center of the collector (Figure 1). The collectors were constructed by first 
preparing a sand bed upon which a continuous sheet of polyethylene was placed. 
The foundation, upon which the sand bed was prepared, is natural ground that 


was graded to form small pads for the collectors. A hole of appropriate size 
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was cut in the polyethylene so that the outer drain pipe could be raised 
through the sheet from the bottom. The outer drain pipe was 1 1/2 in diameter 
PVC and served the dual functions of conductor pipe for the ae drain tube 
and as a drain pipe for any percolate that was collected on the polyethylene 
sheet. 

Inside the outer drain pipe, a teflon tubing was placed. The inner drain 
tube was connected to a teflon funnel that projected upward through the 
polveunyvene sheet. Concrete was placed around the PVC pipe and supported the 
teflon funnel as shown in ricure 1. A teflon screen (filter) was situated in 
the funnel. The next step was to place a thin layer of gravel-size material 
over the top of the concrete and funnel. The screen in the funnel prevents 
the gravel from entering the teflon tubing. 

The entire 10 ft x 10 ft area was covered with a teflon sheet. It was 
not possible to obtain a single teflon sheet of the size required, so it was 
necessary to overlap several strips that were cut approximately 11 ft long. 
The width of each strip was about 30 in. The overlap was of a shingle type so 
that leakage through the teflon was minimized. Directly above the teflon 
filter, holes were drilled through the teflon sheet so that percolate col- 
lected on the teflon sheet would pass directly into the funnel and then into 
the inner drain tube. As shown in Figure 1, a hole was formed in the con- 
crete. The purpose of this hole was to provide for flow of any percolate col- 
lected between the teflon and polyethylene sheets to the outer drain pipe. 

The Eunecion of each collector, constructed as described above, 1S visu- 
alized as follows. Percolate through the overlying raw shale will first 
encounter the teflon sheet. Hopefully, most a the intercepted percolate will 
pass over the teflon sheet and into the funnel and inner drain tube. In the 


event that a portion of the percolate makes its way through the teflon via the 
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overlapping joints or punctures, it will be collected on the underlying 
polyethylene sheet and conducted to the outer drain pipe. Im this way, any 
percolate issuing from the inner tube will have contacted only teflon and will 
be suitable for trace organic analysis. The total from both the inner and 
outer drains should be indicative of the quantity of percolate intercepted. 

The inner and outer drain tubes conduct the percolate by gravity from the 
collectors to sample bottles located in a small shelter at the toe of the 
shale pile. The teflon inner lines are connected to teflon sample bottles as 
shown in Figure 2. The sample bottles designated as A, B, and C are 2 liter 
bottles with teflon connections. Figure 3 shee the details of the connec- 
tions to the bottles and of the teflon block in which the resistance/tempera- 
ture probe is fixed. Note that the connections to each sample bottle are 
designed so that bottle A must fill before percolate is transported to bottle 
B. Bottle B is the second bottle to fill and so on. Percolate in excess of 6 
liters is collected in the large overflow bottle (D). Both bottles D and E 
are polyethylene containers of approximately 40 liter capacity. 

The collectors established at the C-b lease tract are of a very similar 
construction. Efforts were made to turn up the edges of the teflon and 
polyethylene sheets to form a somewhat deeper collector than those established 
on the C-a site. The purpose was to minimize any tendency for flow to be 
diverted around the collectors by the somewhat greater piezometric head in the 
water directly above the collector surface as compared to that exterior to the 
collector but at the same elevation. The only other significant difference is 
the depth of burial. At the C-b site, the collectors are buried to depths of 


10>, 15 and 20 £t 9) The corresponding? depths, 26 9C-4> are 5.6 10 and slovre- 
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PLACEMENT OF RAW SHALE 

A schematic diagram of the location of the collectors on the C-a tract is 
shown in Figure 4, The collectors are located near the edge, but are an 
integral part of the overall raw shale pile. 

The raw shale placed over the collectors was extracted from the R-5 zone 
' beneath the first retort. The material mucked from blasts 1, 2 and 3 on 
May 8, 16 and 30, with roof elevations 6106, 6121 and 6141 was placed in three 
piles on the surface from which shale was panes for placement on the collec- 
tors. The first lift of raw shale was placed on the collectors in the period 
May 18-22. The material directly in contact with the teflon sheets was hand 
placed to minimize the probability of puncture. After this hand placed layer 
was completed, some 10-12 inches of material were shoveled on to the collec- 
tors by hand. Subsequent lifts were placed with a front-end loader. Material 
from the blast 1 and blast 2 piles were placed during this period. Alternate 
loads were taken from each pile, so the bottom two-thirds of the shale over 
the collectors is a mixture of muck from blasts 1 and 2. Approximately the 
upper third of the shale over the collectors came from the muck pile from 
blast 3 and wes placed in the periods June 9-11 and June 17-18. 

The raw shale at C-b was placed on the collectors during the period of 
December 8-10, 1981. Material mucked from the intermediate void level of the 
ventiletion-escape shaft and the service shaft was utilized. The material 
from the V-E shaft came from an interval between elevations 5245 and 5265 ft. 
The extraction interval from the service shaft was 5340-5360. The materials 
were placed on the collectors in the same manner as utilized at C-a. It is 
estimated that the final mixture of materials over the collectors is 40% from 


the V-E shaft and 60% from the service shaft. 
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INSTRUMENTATION AND SAMPLING PROCEDURES 

A recording rain gage is located some 150 ft north of the collectors and 
several simple volumetric gages have been placed at various locations. Data 
from these gages will document the Sree i aTeeeiee in the form of rain. A 
recording rain gage was placed immediately adjacent to the 10 ft collector at 
_ the C-b site also. 

A flow-through electrical resistance ee be anda thermocouple is located 
in the teflon collection line, upstream of the collection bottles at the C-a 
site. These probes are reéd out on a paper tape is. logger. Readings are 
recorded every six hours. CSU personnel are responsible for monitoring and 
Maintenance of instrumentetion on site. No automatic data logging is used at 
the C-b collectors. 

Collection and distribution of samples from the sample bottles 1s accom- 
plished by personnel from Varn Nownan!s office (uscs in Meeker, Colorado). 
Mr. Jack Clark (Rio Blanco) is responsible for monitoring precipitation and 
alerting concerned parties as to the occurrence of leachate in the bottles at 
C-a. Mr. Ed Baker or a member of his group performs this function at C-b. 
Depending upon the sufficiency of sample volume, splits will be distributed to 
CSU, USGS-AOSO, USGA-WRD and DOE-OSTF. Again depending upon sample volume, 
aliquots that have been 

1) filtered through 0.45 micron filter into polyethylene bottle, 

2) filtered through 0.45 micron filter into acid rinsed 

polyethylene bottle, acidified, 
3) filtered through 0.45 micron silver membrane filter into a 
glass bottle with aluminum septum under lid, 


will be provided. Details of sample labeling and log book entries have 


I=758 


been agreed upon and are detailed in a July 30, 1980, letter to D. B. 


McWhorter (CSU) from Glen A. Miller (USGS-AOSO). 


RESULTS TO DATE 
Leachate Volumes 

The first samples obtained from the collectors was drainage of waters 
contained in the materials at the time of placement., These samples have been 
analyzed to provide the initial quality of the percolate. One rainfall event 
in August, 1980, resulted in leachate eoticetion from the 5 £t .collectargat 
C-a. This sample is believed to be largely pre-existing, in-situ water that 
was ieiaeed by the precipitation. Other than this one event, no significant 
leachate volume was produced in any of the collectors until the spring, 1981. 

Tables 1 and 2 show the record of leachate volumes measured at C-a and 
C-b, respectively. The letters A, B, C, ... refer to particular bottles in 
accordance with the bottle designation shown on Figure 2. The same configura- 
tion of bottles is used on all collectors at both sites. Leachate volume data 
will be added to Tables 1 and 2 as they become available. The total quantity 
collected in bottles A through D represents the volume collected from the top 
of the teflon sheets (refer to Figures 1 and 2). The leachate in bottle E is 
that which finds its way through the teflon collection system but is inter- 
cepted on the polyethylene sheet. Approximately 30 percent of the total 
volume collected from the 5 ft collector at C-a came through the teflon sys- 
tem. The.remaining 70 % (i.e. bottle E) was collected by the polyethylene 
sheet. In contrast, the corresponding values for the 10 ft collector at C-b 
are 93% and 7%, respectively. Evidently, the teflon collection system at 


10 ft on C-b is functioning better than the 5 ft teflon collection system at 


USES HS, 


elu This ce of little consewuence, however, because samples adequate for 
analysis are being obtained from the teflon collection systems at all depths 
at both locations. 

The right-hand columns in Tables 1 and 2 eoneee the cumulative volumes 
obtained from all bottles (including E) and represents the total volumes of 
leachate gallecced at Ae depth. The total volumes collected at each of the 
three depths at the C-a site suggest that substantial volumes of infiltrated 
water are being stored in the profile. The materials placed over the collec- 
tors at C-a are believed to be finer grained than are those placed over the 
coblectorsat .G—b. Seailes OF the materials overlying each collector have 
been collected and are being subjected to a grain-size analysis. These 
results are not yet analyzed. The cumulative volumes measured at C-b suggest 
that infiltrated waters are penetrating readily to the 20 ft depth. It is 
speculated that the relatively coarse materials over the C-b collectors does 
not provide as much capillary storage and have a much greater permeability 
than the C-a materials, This aspect is being investigated further. 

The total volumes of leachate collected are quite reasonable and suggest 
that the collectors are functioning as planned. It is to be noted that the 
volumes collected to ee are very small relative to the depths of materials 
placed above the collectors. Both laboratory results and theoretical calcula- 
tions indicate that significantly improved leachate quality cannot be expected 
before about one pore volume of leachate has been collected. While we have 
not yet made measurements of the porosity, it will probably not be greatly 
different than about 0.40. Assuming a porosity of 0.40, the number of pore 
volumes per unit area in a 5 ft depth of material is 2 ft or 61 cm. There- 
fore, the 1.18 cm depth of leachate collected at the 5 ft depth at C-a 


represents about 0.02 pore volumes and suggests that significantly improved 
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leachate quality cannot be expected for a long time. Even the substantially 
larger volumes collected at C-b represent small fractions of the pore volumes 


overlying the materials. 


Quality of Leachate 


A number in any of the columns headed 2 the letters A through E in 
Tables 1 and 2 represents a sample that has been collected for chemical 
analysis. A field measurement of electrical conductivity (EC) was made on 
each of these samples. The EC values adjusted to 25° C have been plotted 
against time for each collection bottle for each collector at both sites. 
These graphs are included as part of this report. At the C-a site, more data 
have been collected from bottle A at the 5 ft depth because this bottle is the 
first to receive leachate. The EC of leachate collected in bottle A at the 


5 ft depth has exhibited a steady increase as shown in Figure 5. In fact, all 


. samples at C-a where more than one data point is available, show a steep 


increase. The latest Rete show EC values on the order of 20 mmhos/cm and 
greater. These values have been double checked and verified independesais 
because they are substantially greater than were expected based on earlier 
laboratory work. No data from the in-line EC probe are reported here because 
the aeeetane EC that could be measured by that device is 13 mmhos/cm. There- 
fore. hE ae been off-scale in almost every case. We have installed (5/29/81) 
a set of precision resistors in series with the probes. This will permit the 
detection and measurement of much higher EC values. 

Figures 13 through 18 show the EC data obtained from the collectors at 
the C-b site. These data indicate a rather uniform value of EC of about 
6 mmhos/cm. The reasons for the large differences between the EC observed at 
C-avand at C—beare not known at this time. The apparently coarser texture of 


the C-b materials causes them to have a smaller specific surface and a greater 
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permeability than the C-a materials overlying the collectors. Reduced 
specific surface and reduced residence time would be expected to result in 
reduced EC, but there may be other factors as well. For example, the kind and 
quantity of soluble salts in the two shales may differ greatly. These factors 
will be investigated during the coming months. 

Preliminary chemical analyses have been completed on a total of 10 
leachate eenpless 6 from the C-a site and 4 from the C-b site. These results 
are shown in Table 3. eorunes with the word "initial" in the heading 
represent the initial drainage of waters contained in the raw shales at the 
time of emplacement over the collectors. Samples collected at C-a from the 5 
ft collector on August 26, 1980, are leachate produced in response to a pre- 
Bien event, but are believed to consist largely of displaced in-situ 
waters as explained previously. The sample collected at C-b from the 10 ft 
collector on March 19, 1981, is the first leachate to be produced in response 
to spring snowmelt. 

Chemical analyses of the high EC waters collected at C-a during May, 
1981, have not been completed. These analyses will be contained in a subse- 
quent progress report. The analyses listed in Table 3 should be considered 
preliminary. The milliequivalents of cations does not balance that for the 
anions satisfactorily in a few cases and these analyses will be repeated. In 
all ten samples, there was an anion Serie tenes even in those where the bal- 
ance is.considered satisfactory. This suggests a consistent bias and will be 


investigated. 


Precipitation Data 


Table 4 contains the precipitation record for the C-b site. Data from 


the C-a site have not been tabulated at the time of this writing. 
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ANTICIPATED ACTIVITIES 


The response of the collectors to spring snowmelt and precipitation has 


decreased greatly at the time of this writing. It is expected that relatively 


few samples will be generated during summer. This should permit us to clear 
the rather large backlog of a ates collected this spring. 

An attempt will be made to find the reasons for'‘the large difference 
between the EC of the waters collected at the aus dh528- The hydraulic pro- 
perties of the materials overlying the collectors will be measured to assist 
in quantifying residence times. Also, samples will be tested for che total 
quantities of soluble salts. The equilibrium chemical reactions that are 


potentially controlling the major ion concentrations will be investigated. 
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2.2.2 Water Quality 


This section presents water quality data of surface streams, 
Springs and seeps, alluvial and bedrock wells, impoundments, shaft mine water, 
shale dumps and sediments. Stations required under the Development Monitoring 


Plan (DMP), the Water Augmentation Plan (WAP), and NPDES are identified within 
each subsection. 
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2.2.2.1 Surface Streams 


This section contains field measurement and water 
quality data collected from the USGS stream gauging network, Figure 2.2.1.1-1. 
The index to water data presented is shown in Table 2.2.2.1-1 and field 
measurement and water quality data are presented in Table 2.2.2.1-2 and Table 


2.2.2.1-3. Remark codes used in the USGS water quality data tables are shown 
in Table 2.2.2.1-4. 
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Stations 


09304800*( WU48) 
09306007*( WU07 ) 
09306015 (WU15) 
09306022*(WU22) 
09306025 (WU25) 
09306028 (WU28) 
09306033 (WU33) 
09306036 (WU36) 
09306039 (WU39) 
09306042 (WU42) 
09306050 (WU50) 
09306052 (WU52) 
09306058*( WU58) 
09306061*( WU61) 
09306200*( WU0O0) 
09306222*( WU62) 
09306255*( WU55) 
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Index to USGS Gauging Stations Field Measurement Data 


Station Designation Computer Code Page No. 
09306007 WU07 I-288 
09306015 WU15 I-301 
09306022 WU22 1-307 
09306025 WU25 1-319 
09306042 WU42 1-325 
09306052 WU52 T-334 
09306058 WU58 1-340 
09306061 WU61 1-352 
09306200 WU0O 1-364 
09306222 WU62 [-370 
09306255 WU55 1-376 


Data were not available for the following six stations: 
09304800 
09306028 
09306033 
09306036 
09306039 
09306050 
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Index to USGS Gauging Stations Water Quality Data 


Station Designation Computer Code Page No. 
09304800 WU48 1-384 
09306007 WU07 1-390 
09306022 WU22 1-396 
09306042 WU42 I-402 
09306058 WU58 1-408 
09306061 WU61 I-414 
09306200 WU00 1-420 
09306222 WU62 I-427 
09306255 WU55 1-432 


Data were not available for the following seven stations: 
09306015 
09306025 
09306028 
09306033 
09306036 
09306039 
09306050 
09306052 
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2.2.2.2 Spring and Seeps 


Water quality data for Springs and Seeps are 
presented in this section, Table 2.2.2.2-1. Locations of Springs and Seeps 
around the C-b Tract are shown in Figure 2.2.1.2-1. 


Data are presented in this section for the following 
stations: 


Station Designation Computer Code 
CB S-1 WSO1 
CB S-2 WSO02 
CB S-3 WSO3 
CB S-4 WS04 
CB S-6 WS06 
CB S-7 WSO7 
CB S-9 WSO9 
CB S-10 (W-3)* WS10 
S-11 (S-101)* WS11 
CB Seep A WS12 
CB S-102 WS36 


* Station designations with parenthesis indicate same spring sampled by both 
project and State personnel. 
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2.2.2.3 Alluvial Wells 
Quarterly water quality samples were taken for 


Alluvial Wells in July and October 1981 of this report period. These data are 
presented in Table 2.2.2.3-1. 
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2.2.2.4 Upper Aquifer Wells 


Semi annual water Quality samples were taken for 
Upper Aquifer Wells in July 1981 for this report period. These data are 
presented in Tables 2.2.2.4-1, 2.2.2.4-2, and 2.2.2.4-3 which report analyses 
for Upper Aquifer Wells and recompleted wells in UPC, and UPC aquifer 
zones. 
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2.2.2.5 Lower Aquifer Wells 


Semi annual water quality samples were taken for 
Lower Aquifer Wells in July 1981 of tnis report period. These data are 
presented in Tables 2.2.2.5-1 and 2.2.2.5-2 which report analyses for Lower 
Aquifer Wells and recompleted wells in LPC3 and LPCq aquifer zones. 
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IMPOUNDMENTS/ 
LAND APPLICATION/ 
REINJECTION/DISCHARGE 


2.2.2.6 Impoundments/Discharge/NPDES/Reinjection 


This section presents water quality data results for 
NPDES samples. Water quality samples for weekly, monthly and semi-annual 
analysis and field measurements for A/B discharge (WN40) are shown in Tables 
2.2.2.6-1 through 2.2.2.6-4 respectively. This monitoring station is located 
on Figure 4.3-1 (Development Monitoring Activities, jacket map) in section 4.3 
Station Coordinates. 


Water quality data results for two injection wells 
and two pond seepage wells are presented in Table 2.2.2.6-5 for this report 
period. 
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Shaft water was analyzed at one of the three shafts 
on C-b Tract; (WZ03) Production Shaft, see Table 2.2.2.7-1 for data analyses 
results. 
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2.2.2.8 Shale Dumps 


Refer to section 2.2.1.7 for data results of 
precipitation and field measurements sampled at the lysimeter at the shale 
pile. 
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2cece oo Sediments 


Stream bed sediments were not sampled during this 
report period. 
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Mi ake Supplemental Water Data 


This section contains water levels, flow, and time 
series plots for monitoring stations which are not classified in previous 
sections. 


Water levels for various wells are presented in the 
following tables: 


Table 2.2.3-1 Composite Wells 

Table 2.2.3-2 Uintah Formation Zone 
Table 2.2.3-3 Seepage Wells 

Table 2.2.3-4 Mobil Wells 


Reference to time series plots of water levels for 
various wells are presented in Table 2.2.3-5. Daily flow data for two creeks, 
Hunter and Willow Creek are presented in Tables 2.2.3-6 and 2.2.3-/7, 
consecutively, for 1981 water year. 


Continuous Steven Recorder water levels for various 
wells are presented in the following tables: 
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Laos Water Quality Assurance 


Early in 1981 a formal water monitoring quality 
assurance program was implemented for the Cathedral Bluffs Shale 011 Company. 
The program is documented in a manual, "Quality Assurance Program for 
Hudrology", issued February 1981. The Quality Assurance Program is an effort 
to fully document all of the procedures used in the water monitoring program 
from initial sampling through data handling and reporting. It includes 
sampling methodology and logging, field tests, analytical methods and quality 
control in the laboratory, data recordkeeping and inspection, and outlier 
detection and response. 


All aspects of the program are subject to revision 
as needed with final approval authority resting with Occidental's 
Environmental Services Department. A historical record is kept of approved 
revisions along with their effective date in the Department files. Any 
deviations from the monitoring procedures documented in the Quality Assurance 
manual, such as might occur in response to an unusual event in the field, must 
be fully reported in the appropriate logbook. 


The procedures formulated in the Quality Assurance 
Program for Hydrology are designed to comply with monitoring and analytical 
practices approved by the Environmental Protection Agency, the United States 
Geological Survey and other appropriate groups. 


In conjunction with implementation of the Quality 
Assurance Program, the Occidental Environmental Services Department carries 
out routine assessment inspections of the field sites to evaluate the 
operation of the program. These inspections have been helpful in maintaining 
full compliance with the quality assurance procedures, making necessary 
adjustments to the program, and introducing alterations suggested by the 
experience of the field monitoring personnel. 
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